Differential replication of a single N-2-acetylaminofluorene lesion in the leading or lagging strand DNA in a human cell extract.
DNA replication in eucaryotic cells is a complex process involving a variety of proteins that synthesize the leading and lagging strand in an asymmetric, coordinated manner. To investigate the effect of this asymmetry on the translesion synthesis of bulky lesions, we have constructed SV40 origin-containing plasmids with site-specific N-2-acetylaminofluorene adduct on either leading or lagging strand templates. These plasmids have been incubated with DNA replication-competent extracts made from human HeLa cells. Two-dimensional agarose gel electrophoresis analyses reveal a strong blockage of fork progression only when the N-2-acetylaminofluorene adduct is located on the leading strand template. Morever, the analysis revealed that replication with HeLa cell extracts of SV40 origin-dependent plasmids functions in both directions from the origin with equal efficiency but, probably due to an important asynchrony at the formation of the two forks, proceeds unidirectionally for a large number of individual molecules. The validity of the in vitro replication approach to study the fidelity of both leading- and lagging strand synthesis is discussed with regard to these new data.